Morphological and biological heterogeneity of three tumorigenic cell lines derived from a single p53-/- osteoblast-like cell line, MMC2.
Osteosarcoma is a malignant tumor with heterogeneous features both in histological and biological aspects. We have established three tumorigenic cell lines, MMOS1, MMOS2, and MMOS3, from three independent tumors that developed in nude mice after the inoculation of MMC2, an osteoblast-like cell line derived from p53-/- mice. Expression patterns of the osteoblast-related genes showed a marked difference between MMOS2 and the other two cell lines, and were correlated well with the features of the original tumors, ranging from an osteoblastic osteosarcoma (MMOS2) to tumors with scarce or no osteoid formation (MMOS1 and MMOS3). The properties of malignant cells also varied in the three cell lines. MMOS1, which was the most serum-dependent in vitro, developed markedly larger tumors in vivo than the other two cell lines. MMOS3 showed the fastest growth in low-serum conditions and produced the largest number of colonies in soft agar, but did not develop lung metastases, whereas MMOS1 and MMOS2 developed lung metastases with a frequency of 30 and 50%. These data suggest that the biological activities in vivo do not necessarily reflect those in vitro. Because the three tumorigenic cell lines share MMC2 as a common precursor, our data showed an example that the heterogeneity of osteosarcoma was created by genetic alterations that took place during the transformation process of each tumor.